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RCRA HAZARDOUS WASTE TANK ASSESSMENT 
ROCKY FLATS PLANT 

MTS 350370PA3 
January 13,1994 

Thls document is provided for the RCRA l-nardous waste tank system descnbed below, as 
requested m the Statement of Work for the lrldependent RCRA Ce~ficabon of the Accelerated 
Sludge Removal Project, Hazardous Waste Storage Tank System, Revlsion No 1 Project #MTS 
350370PA3 

'Jks document is a cerhficabon of the tank system by an independent, qualified, registered 
Colorado professional engineer with EM-Rocky Mountam, Inc , and has been prepared in 
accordance with the applicable Colorado Hazardous Waste Regulahons, 6 CCR 1007-3 Secbon 
265 192, "Design and Installahon of New Tank Systems or Components " 

This is an mit~al tank cehficahon which is restncted to the tank and does not include ancillary 
equipment Minor discrepancies or operahng hmitabons are listed below as qualificabons to this 
cerhficabon 

TANK SYSTEM 

Teat ho. Tank No. RCRA Id No, 

3 D-6 25 006 

3 D-7 25 007 

3 D-8 25 008 

3 D-9 25 009 

9nal No m f i a b o q  

C93-03053 Manufacture date not marked on tank Limt 
specific gravity (SG) of waste to 1 88, or fill only 
to 7 ft for SG up to 1 9 

C93-02899 Limt specific gravity (SG) to 1 76, or fill only to 
7 ft for SG up to 1 9 

C93-02881 Limit specific gravity (SG) to 1 70, or fill only to 
7 ft for SG up to 1 9 

, 

i 

j 
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C93-02967 Limit specific gravity (SG) to 1 80, or fill only to 
7 ft for SG up to 1 9 

I 
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TANK SYSTEM (Continued) 

Tart No. Tank Np, RCRA Id. No, ss!d&A Owhfcatroq 

3 D-10 25 010 C93-02939 Wrong capacity marked on tank Confined space 
Limit specific gravity (SG) to entry not marked 

1 89, or fill only to 7 ft for SG up to 1 9 

3 D-11 25011 C93-03333 Confined space entry not marked where visible 
Manufacture date not marked on tank 

CERTIFICATION 

I cerbfy under penalty of law that I have personally examined and am familiar with the 
informahon submitted in this document and all attachments and that, based on my inquiry of 
those individuals immediately responsible for obkning the information, I believe that the 
informahon is true, accurate and complete I am aware that there are significant penalhes for 
submittmg false informahon, including the possibllity of fine and imprisonment 

I hereby cemfy and attest, that the tank system has been examined in accordance with the 
regulahons cited above and is assessed to be of sufficient structural integnty and is acceptable 
for the stonng and treahng of hazardous waste This certrfication is based on the condihon of 
the tank system at the bme of invesbgahon as descnbed in the attached checklist and Inibal Tank 
Cemficahon Report 

Colorado Professional Engineer Signature 
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January 13, 1994 



, 

1.0 INTRODUCTION 

The Rocky Flats Accelerated Sludge Removal Project (ASRP) has the objechve to 

expedihously remove approximately 900,OOO gallons of waste matenals from the 788 

Clanfier and the 207 B South and C Ponds These waste matenals will be transferred 

via tank trucks to approximately 72 new polyethylene tanks located inside Tents 3, 4 and 

6 on the 750 Pad 

DOE is requestmg that the Colorado Department of Health (CDH) grant intenm status 

to the polyethylene tanks that will be used for storage on the 750 Pad DOE will later 

request a modificabon of the Rocky Flats Plant Part B permit to include these tanks The 

tanks are currently subject to the requirements of Part 265, Subpart J of the Colorado 

Hazardous Waste Regulabons, 6 CCR 1007-3 Sechon 265 192 requires that owners or 

operators of new tank systems obtam and subnut to CDH a wntten assessment, reviewed 

and cerbfied by an independent, qualified registered professional engineer, in accordance 

with Sechon 100 12(d) attestlng that the tank system has sufficient structural integnty and 

is acceptable for the stonng and treahng of hazardous waste 

This document provides EM-Rocky Mountan’s (Em’s) assessment and inihal 

cefificahon of a subset of the polyethylene tanks (see list of tanks on cefificahon sheet) 

Secbon 1 0 provides background mformahon on the ASRP, as well as an explanahon of 

the dnving forces behind the requirement for tank assessments Secuon 2 0 demls the 

scope of this cefificahon Sechon 3 0 summanzes the methodology that ERM used to 

perform the tank assessments Sechon 4 0 presents observabons dunng assessment 

actwihes, and provides discussions of qualificahons listed on the cemficahon sheet 

Sechon 5 0 includes a discussion of E m ’ s  independent calculations and the resultmg 

qualificabons on the cerhficahon of each tank 
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2.0 CERTII;ICATION SCOPE 

ERM completed th~s mt~al cerhficabon of structural integnty for each tank vessel, to 
allow EG&G to place each individual tank in service in a bmely manner A qualified, 

Colorado registered professional engineer with ERM has reviewed and cerbfied the 
assessment m accordance with Secbon 100 12(d) of 6 CCR 1007-3, attestmg that the tank 

system has sufficient structural mtegnty and is acceptable for the stonng and treatmg of 
- - - hazardous waste as required under Sechon 265 192 of 6 CCR 1007-3 - _ _  

ERM assessed the following items pnor to prepanng the iniual cerbficabon 

0 Design standards used to construct the tanks and ancillary equipment 
(265 192(a)(l)) 

0 Hazardous charactenshcs of the wastes to be handled (265 192(a)(2)) 

0 Design considerabons used to ensure that tank systems will withstand the effects 
of frost heave (265 192(a)(5)(iu)) 

0 Design considerabons used to ensure that tank foundahons will mantam the load 
of a full tank (265 192(a)(5)(i)) 

e Handhng procedures used to prevent tank damage dunng installation 
(265 192(b)) 

0 Tank system mtegnty after installabon through an inspecbon for weld breaks, 
punctures, scrapes of protectwe coatmgs, cracks, corrosion and other structural 
damage or inadequate construction or installabon (265 192(b)(1-6)) 

0 Tightness of tanks and ancillary equipment pnor to use (265 192(d)) 

ERM will later prepare a final cernficahon for all the tank systems, and provide a final 

report of all tank assessments, after assessing the following items 

0 Design considerabons used to ensure that tank systems will be anchored or spaced 
to prevent dislodgement where the tank system is placed in a seismic fault zone 
(265 192(a)(5)(ii)) 

2 
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e Measures used to protect the ancillary equipment from physical damage and 
excessive stress due to settlement, vibrahon, expansion or contrachon 
(265 192(e)) 

3 0  METHODOLOGY 

In accordance with the "RCRA Tank Assessment Plan" (ERM 1993), ERM used a 
phased approach in performing the assessments on the ASRP polyethylene tanks ERM 
first conduckd a site visit to the Poly Cal Plashc facility inFrench Camp, California to 

venfy tank manufactunng, testmg and packagrng procedures, and to obmn addihonal 

tank data Concurrently, ERM began reviewng exlsbng informabon, including the 
ASRP design cntena and the avalable waste charactenzahon data As EG&G received 

the tanks at the Rocky Flats Plant, ERM observed EG&G's receipt inspechons to check 

for damage to the tanks and to ensure that the proper shipping requlrements were met 

Dunng the construcbon phase of the ASRP, ERM was present to observe the installahon 

and testmg of the tanks 

- - -  __ - -- ___ - _-- - 

4 0 OBSERVATIONS 

ERM used checklists to assess compliance with design, matenal testmg, dehvery, and 

documentabon requirements The completed checklists are included in Appendices A, 

B a n d C  

4 1 Vendor Sue Vim' 

Two engineers from ERM visited the Poly Cal Plashcs manufactunng facility in French 

Camp, California on December 2 and 3, 1993 Appendix A conkuns the checklist 

completed for the site visit Summary comments are provided below 

The vendor is a well-establtshed manufacturer of polyethylene tanks They have a 

permanent manufactunng facility for producbon and testmg of the large diameter tanks 
qecified for this project Quality control procedures are in place to perform and 

Initial Tank Ceri&arlon - INICERTI RPT 
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document the tesbng requlred by the ASTM standard for each tank produced Shippmg 
and handhng procedures have been developed for off-loading and placement to prevent 

tank damage As-bullt drawmgs are provided wth each tank to venfy compliance with 

the ASTM standard Permanent tank markmgs idenhfy the manufacturer, date of 

manufacture, capacity, maxlmum specific gravity allowed for tank design, and an 

individual send number All quallty control documentahon will be provided to Rocky 
Flats Plan for a permanent record 

t 

i 

4.2 Xnfomatzon Renew 

ERM performed independent calculabons and also checked the exishng engineenng data 

and calculahons for accuracy and completeness The results of the informahon review 

are shown on the checkhst presented in Appendix B A discussion of E m ’ s  

mdependent calculahons is provlded 1zl Sechon 5 0 

4 3 Shipprng/Delrvery/lnstallatron Ovemght 

ERM observed EG&G’s tank receiving inspechons and reviewed EG&G’s quality 

inspeckon documentabon Dunng installabon of the tanks ERM, focused on tank 

integnty and installahon requlrements Appendlx C contans the checklists completed for 

this oversight A summary table of hydrostabc testmg results following tank installabon 

IS provided in Appendix D 

Some of the qualificabons listed on the cefificabon sheet are related to tank marlangs 

The missing marlangs do not affect the structural integnty of the tanks, although the 

markmgs should be corrected as soon as posqible 

i 

b 
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5.0 QUALIFICATIONS BASED ON INDEPENDENT CALCULATIONS 

This sechon provldes a discussion of ERhTs mdependent calculahons related to tank wall 

th~ckness rqultements The resulhng bmitakons on tank fill height or specific gravity 
of the waste are listed as quahficabons in the cefificabon sheet 

n of Hvdmstmc Desrgn St res$ 

ERM's rndependent calculahon of hydrostahc design stress (SD) resulted in a value of 

593 psi (hydrostam design basis of 1250 psi mulhplied by service factor of 0 475 as 

shown m Appendlx B) This SD value is less than the 630 psi value calculated by Paxon 
Polymer Company (1992) using a service factor of 0 5 A service factor of 0 475 is 

required for wall thicknesses greater than 0 375 inches (ASTM 1998-91) Therefore, 
ERM used an  SD value of 593 psi for independent calculahons of required wall 

thxknesses The revised service factor results in slight increases in the design 

thlcknesses 

Effect of Stonnp Org anic Compounds 

Sechon 6 6 3 Corrosion Report contams a memo from R G Posgay and H H Butler to 

J H Templeton, dated August 18, 1993, enbtled "Corrosion Evaluabon of Polyethylene 

Contamers for Stomge of Pond 'C' Water and Sludge" The memo contans a 
discussion of chemicals which may be absorbed into the polyethylene The author 

esbmated that 9 94 pounds of TOC may exist at the waterline in any given tank Smce 
h s  weight is greater than 7% of the weight (36 7 pounds) of the polyethylene in a six- 

rnch band around the tank, the author states that the matenal may absorb TOC and lose 

10% of its tensile strength 

E M  reviewed a "General Chemical Resistance Chart for High Density Crosslink 

Polyethylene Tanks" for Marlex CL-100 and CL-50 Table I11 of this chart states that 

the matenal is generally not recommended for use above 100 degrees F with organic 

' I  

E- 
!, 
I 

- 1  
f 

t 

h 

t- 

k 

r 
I 

5 
Initial Tad Ccrt&nlion - 1NlCERTl RPT 

January 13, I994 



chemicals ERM also reviewed hterature from the Paxon Polymer Company chemical 

resistance A table on solvents hsted a 7% permeahon loss after 30 days of storage of 

carbon tetrachlonde Therefore, ERM concluded that a reduchon in design stress may 

be wananted for the waterline This reduchon would result in an increase of 11 % m the 

rqulred wall thickness However, for all the tanks cerhfied in this document, the wall 
hckness of the top half of the tank meets or exceeds this requirement It is assumed 

that the waterline will be mantamed within the top half of tanks dunng normal storage 

w c u  h o n  of Tank Wall Thrcknesses 

Using an assumed specific gravity of 1 9 (mmmum allowed in tank), an SD value of 

593 psi, and updated outside diameters, ERM calculated required wall thicknesses for the 

pnmary and secondary tanks at vanous sidewall heights (see Appendix B) Actual wall 

thicknesses provided in the quality assurance documentahon provided by the 

manufacturer were compared to these requirements (see Appendix C) Five tanks (listed 

below) showed one or more measurement points within the design tolerance (+20% of 

design thckness), although thinner than the design thickness Because of the wide 

spacing of measurement points (every two feet in height and at four radial points around 

the circumference), it is possible that even one non-compliance point may result ~II  more 

than 10% or 1 0 square ft of the tank wall area as too thin 

As a result of the above determinabons, the specific gravity of the matenals placed in 

the tanks must be limited as listed below Alternabvely, a matenal with a specific 

gravity of 1 9 may be placed in the tank to a maximum height of 7 0 f t  Addibonal wall 

thickness measurements in the areas of concern may be used to further refine or eliminate 

these hrmtabons (eg , if non-compliance areas are less than 10% of the total area or 

individual areas are less than 1 0 square ft ) 
Send No Maximum SG ( F i l l  to IO Q 

D-6 C93-03053 1 88 
D-7 C93-02899 1 76 
D-8 C93-02881 170 
D-9 C93-02967 1 80 
D-10 C93-02939 1 89 

t 

I 
I 
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VENDOR SITE VISIT CHECKLIST 

ASRP RCRA TAM( ASSESSMENT 
ROCKY FLATS PLANT 

MTS 350370PA3 

Inspector H e a  I M I C ~ J / Q  J' 
Date lZ/2 197 
Locabon ~ u r c l '  I 91&fcs %r&c'cryp d 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Has the tank manufacturer demonstrated expenence m the manufactunng o f  cross- 
Lnkable polyethylene tanks o f  s d a r  sne and S ~ T Y I C ~ ?  

Does the manufacturer have the capabhty to correlate all production and process 
parameters and all quallty control mformahon to a w q u e  send number stamped on 
the tank' 

Does the manufacturer supply h a n h g  procedures to the user for off-loadmg and 
placement to prevent tank damage7 

Are manufacturer's QC travelers supphed wth  each polyethylene tank (Tank 
dormatlordtest data for both pnmary and secondary tanks)" 

Is a 'Ccrt~ficate o f  Comphance' bemg subrmtted wth each tank on manufacturer's 
letterhead statmg the f0l l0~mg7 
a Purchase Order number 
b 
c Testresults 

Test performed and to wluch Standard or Procedure 

Are the ASRP tanks molded from lugh density cross-linkable polyethylene 
( H D = w  

Are the ASRP tanks manufactured from vlrgln polyethylene matend? 

Are the tanks manufactured by the rotational moldmg process outlmed L L ~  ASTM D 
199 8-9 17 

Do tanks contam an ultraviolet stabiluer' 

9a If SO, is the stablluer present at a level adequate to g v e  protection for the 
mtended S-SMC~ lrfe o f  the tank7 

9b Is the s t a b i b r  compounded m the polyethylene7 

Are pigments added to the polyethylene? 

10a If so, are they compahble w t h  the polyethylene, and do they not exceed 0 5% 
dry blended and 2% compounded m, or total weight? 

Is the top head m t e p l l y  molded wth the cyllnder shell7 

l l a  Is the m u m  thlchess o f  the top head equal to the th~ckness at the top of the 
straight wall9 

1 

I 

I 

No NiA ~ 

0 0 

0 0 L 

0 0 l 

0 o 
0 O 
0 0 
0 0 

I 

0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 ,  



12 Is the th~ckness for a full-supported flat-bottom head a m ~ ~ l l ~ l l u m  of 0 187 u17 

12a 

12b 

Is the radius o f  the bottom knuckle o f  a flat-bottom tank a ~ ~ ~ U I I I  of 1 5 
mches7 
Is the mumum hckness of the radius gnater than or qual to the m u m  
th~ckness o f  the cyhder  wall7 

13 Is the top edge o f  the secondary tanks redorced by design to m t s m  its shape after 
mstallahon7 

14 Are all dimensions measured externally wth an empty tank un the vertical poSih0n' 

15 Is the manufacturer checkmg and documentmg tolerances7 

15a Are these tolerances rn accordance wth ASTM D 1998-917 

16 Arc tank capacities based on total tank volume? 

17 An the tanks visually lnspacted to ensure that the tank walls are free o f  visual 
defects such as foreign mcIu1011s, a r  bubbles, pmholes, pmples, craters, cracks and 
del ammati on7 

18 A r e  the tanks permanently marked to identify the foIlowmg~ 
a manufacturer 
b 
c CaPaClty 
d 
e sendnumber 
f Type1 

date manufactured (month and year) 

-urn specific gravity o f  tank design (1 9) 

19 Wdl confined space entry warrung signs as prescnbd by OSHA Standard 29 CFR 
1910 106 be affixed to the tanks7 

20 Are chemcal-resistance charts avadable for the polyethylene matenal used un the tank 
fabncation7 

21 Wd1 the manufacturer supply wall hckness readmgs along the straight wall and 
bottom of both the pnmary and secondary tanks7 

22 Will these readmgs be recorded on the shop traveler for subrmttal to the user7 

23 Do the shop drawrngs provided by the tank manufacturer have the necessary 
rnfonnation to venfy compliance wth ASTM D 1998-913 

24 Are test specimens taken from the man-way, fittmgs cut-out, or other representative 
areas7 

25 Does the manufacturer have a program to e m r e  ahbration o f  all equipment pnor 
to commencmg fabncation and testmg? 

26 Is hydrostatic-hoop-stress data available for the r a m  used m the tanks? 

27 Is stress-craclang resistance data avadable7 

No 

0 

0 

0 

0 

0 

0 

0 

o 

0 

0 
0 
0 
0 
0 
0 

0 

0 

cl 

0 

0 

0 

0 

0 

0 

NIA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

Is qmpment avadable to perfom unpact tests 111 accordance wh ASTM D 1998-913 

28a Are results from the low temperature impact test of Section 11 3 of As?u 
D 1998-91 documented’) 

Is equipment available to perform Gel Tests 111 accordance wth ASTM D 1998-917 

D 1998-91 
documented7 

Is equipment available to perform hydrostatic tmts on each tank3 

30a 

30b 

Are the hydrostahc tests performed for a -mum o f  30 rmnutes per tank 
and arc the tanks checked for leakage’ 
Are m l t s  from the hydrostahc test documented’) 

Are holes cut to be fne of  sharp corners7 

31a Are holes cut to have a muurnurn clearance to ensun best fit7 

Are the size, location and specification for man-ways and fittmgs as agred upon by 
RFP 

Is one fill assembly provided per pnmary tank and located 111 the man-way7 

Are the fill assemblies bemg mtalled at the manufacturer’s site’’ 

Do vents comply wth  OSHA 1910 106 (or other accepted standard) for n o m 1  
ventlng for atmosphenc tanks7 

35a If not, are vents at least as large as the fittmg or wthdrawal COMKtiOtI, 
whchever IS larger, but not less than 1 0 mch n o d  mide diameter7 

Are fittmgs o f  appropnate strength to meet manufacturer and RFP specifications~ 

Does manufacturer provide tanks wth a means for overfill protection’ 

NO 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

N/A 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
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L '  
WORMATION REVIEW CHECIUIST 

ASRP RCRA TANK ASSESSMENT 
ROCKY FLATS PLANT 

MTS 350370PA3 I 

F 

F 

1 Is the design height for the pnmary tank less than or equal to 12 feet7 0 0 

0 0 
1 

2 Is the design diameter for the secondary tank less than or equal to 14 fcet7 

3 Are the secondary containment tanks designed to contam at least 100% capacity of  
the pnmary tank7 0 0 

0 0 

0 0 

4 Is the design volume for each o f  the pnmary tanks approximately 11,150 gallons? 

5 Is the design volume for each o f  the secondary tanks approximately 12,025 gallons? 

6 Do the polyethylene's stress-crackmg resistance tests rndicate a 50% falure pomt at 
a mmmum of 500 hours rn accordance wth Test Method D 1693, Condition A, full- 
strength stress-crackmg agent7 0 0 t t  

t 
7 Is the density o f  the tank polyethylene material w b  the acceptable design range7 0 0 

8 IS the ultimate tensile strength of the tanl, polyethylene matenal w i b  the acceptable 
design range7 0 0 

9 Is the elongation at break of  the tank polyethylene matenal withrn the acceptable 
design range7 ffl 0 0 

10 Is the vicat softelllng temperature of the tank polyethylene matenal  with^^^ the 
acceptable design range7 ffl 0 0 

11 Is the bnttleness temperature of the tank polyethylene matenal w i b  the acceptable 
design range7 ria 0 0 

12 Is the flexural modulus of the tank polyethylene matenal w b  the acceptable design 
range7 ho cl 



13 Was the formula m Secbon 6 1 of ASTM D 1998-91 used correctly to calculate the 
nunmum rcqurcd wall hckness of the cyllndncal shell at any flwd level? 

13a Have 3 2 0 %  of  the design th~ckness ranges been established for 
cornpanson wth actual tank th1cknwses7 

14 Was the hydrostaticdesign-stress calculated correctly III accordance wth Section 

14a An the tanks designed wth the appropnate design hoop stress value 
and 8n adequate safety factor, usmg the Barlow formula for calculatmg 
wall t h l ~ b e s ~  tn ac~ordan~e ~ t h  ASTM D 1998-919 

14b Was the tank hoop strtss derated for service above 73 4 ° F  and does the 
derated hoop stress exceed the hydrostaticdesign-stress? 

15 Is the tank dsigned of sufficient structural strength, m accordance with ASTM D 
1998-91 standards, to contam contents wth a specific gravity of 1 9  usmg an 
appropnate safety factox" lh (111 h t l p  *'I 5 h ualt L h n i  5 b 

16 Are the seismc designs of the tanks rn accordance wth Umversity of Califoxma 
Research Laboratory (UCRL)-15910 and RFP Standard SC-106 and are they 
specified for hportanULow Hazard usage category' 

17 Are the tank stresses due to static, hydrostahc, and hydrodynarmc forces evaluated 
aginst the tank matenal allowable') 

18 Are all design calculations stamped by a Registered Professional Engmeer? 

19 Is the manufacturer equipped to perform the Low Temperature Impact Test m 
accordance wth Section 11 3 of ASTM D 1998-917 

19a 
19b 

19c 

Are test specimens cut from a manway, fittmg, or other representative area7 
Are specimens tested m a suitable apparatus wth mide surface down and 
impacted wth a dart of specified weight, height, and tip radius? 
If the standard specimen size (5 m by 5 m or 127 mm by 127 mm) was not 
used, does supplier show correlation data between the actual size and the 
standard7 
Does the test report mclude the followmg? 
- Identification of  the tank 
- Dateoftest 
- Foot-poundsued for test - Pass or fad 
Have precision and bias been d e t e m e d  m accordance with Section 11 3 6 1 

19d 

19e 
of  ASTM D 1998-919 

Yes NIA 

0 

0 

O 

0 

o 

0 

0 

0 

0 

0 

0 

0 

P 
o 
0 
O 
0 

0 

IINFORREYIST p 2) 



f 

L. 

No NIA [ YeS 

20 Is the manufacturer equipped to perform the Gel Test in accordance wth  Section 
11 4 of ASTM D 1998-91’’ B 0 0 

20a 

20b 

2Oc 

Are the test specunens taken from a manway, fittmg, or other representative 
area whch is normally removed from the tank before use7 

Is the ASTM D 1998-91 test p r d u r e  in Sechon 11 4 7 and equation in 
Section 11 4 8 used7 
Do test reports rnclude the fol lowg7 
- Idenhficahon of  the tank 
- Dateoftest - Percentage o f  Gel calculated 
- Precision and bias 
Is a 60% m m u m  gel level mide of the wall used to d e t e r n e  padfad7 20d 

O 0 

0 0 
F! 
L 

0 0 

21 Is the manufacturer equipped to hydrostatdly test tanks UI accordance with Section 
11 6 ASTM D 1998-91’’ 

21a Are the tanks hydrostatically tested wth the proper h a 1  fittmgs’ 
21b Do test reports mclude the f 0 l l 0 ~ g 7  

- identificahon o f  the tank - duration o f  the test 
- observance o f  leakage 

Ea 
i 0 0 

0 0 1  
0 O f  

0 O b  
b 

22 Are the size, location and specification for man-ways and fittings correct7 P 
23 Do calculations performed to d e t e m e  vent size comply wth OSHA 1910 106 (or 

other accepted standard) for normal ventmg o f  atrnosphenc tanks7 o b  
i 

0 
b 

23a If not, are vents at least as large as the fittmg or wthdrawal connection, 
whxhever is larger, but not less than 1 0 rnch normnal rnside diameter? 0 

24 Are plastic fittmgs designed rn accordance wth  ASTM D 1998-917 0 0 r 

25 Are plastic fittmgs made of Schedule 80, Type I, Grade I polyvmyl chlonde (PVC) 
and pipe grade polyethylene’ 

26 Are the tank fittmgs located rn areas of  extra thckness for added ngidity and 
structural mtegnty’ El D 

27 Is the fill assembly designed to wthstand hydrodynarmc loadmgs and does it 
xnuumze the possibility o f  splastung on the underside o f  the closed tank top7 

2 8  Are all components contactrng the tanks designed of compatible matenals? 

29  Will PVC joints be solvent welded in accordance wth ASTM D 28557 

30  Are metal components designed to be A36 m l d  steel unless othemse specified7 

31 Are gaskets designed to be Ethylene Propylene Diene Monomers (EPDM)’ 



32  Is a leak detection system designed7 

33 Are provisions made to ensure hydraulic commucation between the pnmary tank 
bottom and the leak detection device(s) under fully loaded conditions7 

34 Is the sensor designed to be located at or near the bottom of  the secondary tank so 
any leakage from the pnmary tank would be detected as early as practicable7 0 

35 Is the tank leak detection system self-contamed, battery powered, and have a flashmg 
light to sigmfy a detected leak7 0 - -  

0 36 D m  the Sensor have a low voltage battery mdicator7 

37 Is the detection system capable o f  remamng ui alarm mode (light flashmg) for a 
m u m  o f  48 hours and is the alarm light enclosure rated NEMA 4x7 0 

0 38 Are the tents gomg to be heated7 

38a If no, were the tanks designed to compensate for freeze and thaw7 
a 
r El 0 0 

WASTE CHARACTERTZATION 

1 Is all the appropnate and necessary charactenzation data o f  the chermcals and 
concentrations LU the sludge and pond water avarlable7 El 0 0 

l a  Is specific gravity defined7 
Ib  Are the waste settlmg properties defined' 
IC Is the chemcal composition defined7 
I d  Are the radioactive properties o f  the waste defmed? 
l e  Is the pH o f  the waste defined? 

0 0 
0 0 
U 0 
0 
0 0 

t 

P 
2 Is the volume of waste from each of the solar ponds available' o b 

3 Has an assessment o f  the corrosion resistance o f  h g h  density cross linked 
polyethylene (HDXLPE) to the solar pond water and sludge been performed7 

4 Has a detewat ion  been correctly made that the morgamc compounds present rn the 
pond water or sludge are compatible wth the HDXLPE material' 

i 

5 Has a deternat ion been correctly made that the orgamc compounds present 111 the 
pond water or sludge are compatible with the HDXLPE m t e n a P  

6 Were calculations correctly perfonned to determtne the effect on the strength of the 
tank due to absorption o f  the active orgamc compounds7 

1 

El 0 m i  
I 

( I N F o R R E y m p  4) i 

1 
El R El 

7 Were Total Orgamc Carbon (TOC) concentrations accounted for m determmmg the 
shell wall hckness of the tank' 



Yes No NIA 

8 Has a deterrmnation been conectly made that the radiological compounds present m 
the pond water or sludge are compatible wth the HDXLPE matenalq 

9 Based on the waste charactemtion data and the chemcal-resistance properties of the 
polyethylene matend, are the ASRP tanks compahble wth the wastes to be stored 
III them? 

10 Are the fabncatcd nodes, gaskets, and other fittmg accessones chemcally 
compahble wth the matends to be handled m the tanks? 

11 Are the bolts securing mecharsld fittmgs manufactured of matends compahble wth 
tank contents? 

12 Does the specific gravity used for the structural design meet or exceed the specific 
iPaV’V Of the t/o5+Jlb\p I 44s (B 4aLq I\ (k I & t&) 

O 0 

rs‘ 0 

F;a 0 

Gi 0 

0 a 

0 

0 

0 

0 
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APPENDIX C 
SHIPPXNG/DELIVERY/INSTALLATION OVERSIGHT CHECKLISTS 

t 

E 



S HTPPMG/DELTVERY/INSTALLATION OVE RSIGHT FORM 

ASRP RCRA TANK ASSESSMENT 
ROCKY FLATS PLANT 

MTS 350370PA3 

I n s p e c t o r _ Z  ~ 2 2 2 , ~  . ,P Hea RCRANo 25 a 6  
J / 7  Date /2/jk / $3 I 9 4  RFP Tank No a 

/ / 
Pnmary Tank Send No C F3 -6?38- 
Secondary Tank Send No C 93-0dW4 
Tent No 3 

YeS No 

1 Were manufacturer's lnstructions for off-loadmg, and placement provided pnor to 
slupment7 PI0 0 

F 

NIA E. 
I 

L. 

0 
I 

2 Were manufacturer's QC travelers supplied wth  each polyethylene tank (Tank 
mfonnatiodtest data for both the pnmary and secondary tanks)" pd 0 0 5. 

3 Were all manufacturer-specified requirements for shppmg followed? 
d' 

O 0 F F v 
0 D 
0 0 r 

a Was the pnmary tank nested w i d e  the secondary tank for shpment3 53 
b Were the tanks covered to prevent debns contarnmation' ca. 

C o v l r f f / /  1Clw-k -w& /72)3c1~4 R / ^ s a & d  1hbP 

c 

9 
e 

Were tanks positively vented dunng transport7 
Were all fittmgs and flange facts protected from damage dunng transport' 
Were loose items protethvely packed separately 2nd not left mide  tanks where 
damage to tank may have resulted' o p z o a  

t 

Were manufacturer's lnstructions for off-loidmg followed7 
I 

a Was offloadmg completed wthout mshap' 

Are the pnmary tanks permanently marked w h  the followmg? 

a manufacturer 
b 
c capacity 
d 
e senalnumber 
f Type1 
g confined space entry marlung 

date manufactured (month and year) 

maximum specific gravity o f  tank design 

Are the secondary tanks permanently marked wth the followmg7 

a manufacturer 
b 
c capacity 
d 
e senalnumber 
f Type1 

date manufactured (month and year) 

maximum specific gravity o f  tank design 

)a5 0 D 

8 0 0 

0 0 

lsHIPPI'fG LST p 1) 



7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Are the outer surfaces o f  the secondary tank free o f  signs o f  damage (weld breaks, 
punctures, cracks, corrosion and other structural damage)? 

If the secondary tank was damaged, was the pnmary tank W t e d  for damage7 

Is one fill assembly provided per pnmary tank and located m the man-way7 

Is the fill assembly constructed of schedule 80 PVC and installed properly' 

Are all edges, when operugs are cut rnto the tanks, tnmmed smooth7 

Is the asphalt surface level7 

a If no, was sand or paddmg used to provide an even surface on the asphalt for 
tank placement? 

Was the exishug asphalt surface permanently marked to lndtcate the proposed 
locabon o f  all tanks7 

Were manufacturer's instructions for assembly and placement followed wthout 
mshap7 

Follomg rnstallahon is the secondary tank free of weld breaks, punctures, cracks, 
corrosion and other structural damage7 

Was a hydrostatic test conducted at the time of mstallation by fillmg the tank 

due to settlement, vibration, expansion and contrachon7 

IS leak detection eqwpment mtalled (near the bottom, beween pnmary and 
secondary tanks) and operatag properly7 

a If no, wll visual rnspection o f  secondary contalnment be performed daily 

todetect1eaks7 (L)A-;~ / A S ~ A & I ~ ~  cl/f abc+m!/c 
kQLd&%+---- 

Were all fittmgs lnstalled m accordance wlth esi specifications' 

IS a 3-mch PVC Vent fittmg placed m the center at the top of the pnmary tank and 
does it consist of a 3-mch National Pipe Thread 0 bulkhead fittmg made of  
PVC? 

Is a vent system mtalled and operational? 

Are tanks permanently housed m tents constructed o f  a polyester substrate coated 
wth polyvmyl chlonde? 

Are spacers or equivalent mtalled between the pnmary and secondary tank7 

No NIA 
1 
L 

1 
I 

b 

I 1  

I 

1. 
0 0 

0 O t  
f 

i 
I 14 0 
. /  

i' 
0 O I -  $' k 

D D b t  
f 
1 

0 O 



YeS No NIA E i 
25 Is the tank located at least one foot from the tent fabnc' 

26 Does the space betw~m the pnmary and secondary tank allow for visual mspection 
or the mtallahon of leak detechon equipment7 

a Is the space adequate to rmplement waste removal strateg1es7 

27 Was a polyethylene mesh lnstaIled between the bottom surfaces of the pnmary and 
to allow leak detechon between tanks? 

YCOn&%~~p,v\s bdl, c&- ~lrs~&b u W ~  
28 Is the Irqud level float assembly marked to mdicate when the level is at the tangent 

Ime7 

Comments 

0 0 

O 1  
K n 

I 
0 0 I 4y 1 

(SKIPPING L.ST p 3) 



Pro1ect 
Subject 
Serial No 
Date Shipped 

Test Pass/Fail Specific Data Date Completed 
Impact Test (< -2077 P -31 "F 12/10/93 

GelTest (> 65%) P 71 6% 12/9/93 

ASRP Tank Assess 
Performance Data 

Proj No R31206OTask 1 Sheet - -  1 o 1 
E Graham Date 1/12/93 BY 

C93-03053 Checked By Date 
1 2/13/93 

I Wall Thickness Test F I 
~~~ 

Cross-Linked Repairs P No repairs made 

Hydrotest (30 min minimum) P 30 minutes 1211 1 I93 

Comments 
the tank was equal to 0 991 inches This value is below the ASTM calculated 
value of 0 999 not including the 20% tolerance Since the area involved is unknown 
but potenttallv greater than 1 sa ft (ASTM D 1998-91 1 the tank cannot be filled to a 

The data collected at 270 degrees and 1 ft from the bottom of 

height of 10 ft and hold materials having a specific gravity of 1 9 

Maximum Allowable Fill Height @ S G =1 9 7ft* 
1 88 Maximum Allowable S G @ Fill Height=lOft 

* If more data Points were taken. the allowable fill heiQht could be much closer to the 
~ - ~ ~ ~~ 

original 10 ft value 

C 

I- 

i 

c 

I 

i 



page 4 of  4 PRIMARY 

F i i  Fcp ASTM ACTUALS 

BOITOM W V  MINIMUM 0' 90' 180" 270' 

1 1 00 0 8 0  / 0 2 T I  ( ca3 I 00 I 94 I 
3 0 7 8  0 6 2  I I Y I  I . y !T  3g7 7 6  I 
5 0 5 6  0 4 5 1  wtto I %3/ (of/ (COO . 

7 0 50 0 4 0  711 I ,(or3 b fd . by9 
9 0 5 0  0 4 0  scd I so I Sbl6 6% : 

FLOOR THICKNESS 
MEASURED FROM 0" ACROSS THE FLOOR TO 180" 

FE3-FRW 
fzlx DES\  MINIMUM ACTUALS 

2 0 50 0 38 7 4  3 
4 0 50 0 38 5 O /  
6 0 50 0 3 8  713 

8 0 50  0 38 7 Y 3  

1 0  0 50 0 38 , qCj7 

15-03 1 2  0 50 0 38 

MHC 1 1 1 4 9 9  

A w i r d  1 IRM> 



SHIPPING/DELIVERY/NSTALLATION OVERSIGHT FORM 

ASRP RCRA TANK ASSESSMENT 
ROCKY FLATS PLANT 

MTS 350370PA3 

RCRANo 0 6 7  I 
RFPTankNo 3 - 7  
Pnmary Tank Send No C 93 - 022?93 
Secondary Tank Send No C9.s- cEc9C: I 
Tent No 

Yes 

Were manufacturer’s mstructions for off-loadmg, and placement provided pnor to 
stupmen t’ pd 
Were manufacturer’s QC travelers supplied wth  each polyethylene tank (Tank 
mfonnatiodtest data for both the pnmary and secondary tanks)’ Pt 

M Were all manufacturer-specified requirements for shlppmg followed7 

a 
b 
c 

Was the pnmary tank nested m i d e  the secondary tank for sbpment? 
Were the tanks covered to prevent debns contammation’ 
Were tanks pobitively vented dunng transport’ 

d 
e 

Were all fit&gs andflange faces protected from damage dunng transport7 0 
Were loose items protectively packed separately and not left mside tanks where 
damage to tank may have resulted7 R 

4 Were manufacturer’s mstructions for off-loadmg followed7 ’17 lP-3 x 
a 

-/I +loa+ + v h  bJ0- - F!xL~ e c k k d  

E - q  h l Y 4  

c 
a Was offloadmg completed wthout mshap? 

5 Are the pnmary tanks permanently marked wth the f o l l o w g ~  

a manufacturer 
b 
c capacity 
d 
e senal number 
f Type1 
g confined space entry m a r h g  

date manufactured (month and year) 

maximum specific gravity o f  tank design 

6 Are the secondary tanks permanently marked wth the f o l l o w g ~  

a manufacturer 
b 
c capacity 
d 
e sendnumber 
f Type1 

date manufactured (month and year) 

maximum specific gravity o f  tank design 

No 

0 

0 

0 

0 
0 
0 

t 

0 o 
o 0 

0 0 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

(SHIPPING LST p I) 



7 Are the outer surfaces of the secondary tank free of signs of damage (weld breaks, 
punctures, cracks, corrosion and other structural 

Sqpmjcral 
8 If the sxondary tank was tank inspected for damage7 

9 Is one fill assembly provided per pnmary tank and located 111 the man-way' 

10 Is the fill assembly constructed o f  schedule 80 PVC and mtalled properly? 

11 Are all edges, when operungs are. cut mto the tanks, tnmmed smooth7 

12 Is the asphalt surface level7 

a If no, was sand or paddmg used to provide an even surface on the asphalt for 
tank piacement~ 

13 Was the exlstmg asphalt surface permanently marked to mdicate the proposed 
location of all tanks7 

14 Were manufacturer's mtructions for assembly and placement followed wthout 
mshapv 

15 Folloulng mtallation is the secondary tank free of  weld breaks, punctures, cracks, 
corrosion and other structural damage7 

16 Was a hydrostatic test conducted at the time o f  mstallation by fillmg the tank 

17 Are proper w m g  s i p  affixed to the tank7 

18 Is ancdlary equipment supported and protected agamst physical damage and stress 
CofiKikL space, +zl-r-2 nc&A #-s  5&kd  01 

due to settlement, vibration, expansion and contraction9 

YeS 

O 

No N f A  - 

o 0 

n" 0 0 

0 
f 

0 O i  

0 0 

19 Is leak detection equipment mtalled (near the bottom, between pnmary and 
secondary tanks) and operatmg properly? 0 B o  

& 0 0 

F 

ki 0 0 

22 Is a vent system rnstalled and operational' R 0 0 

a If no, wll visual mspection of  secondary contalnment be performed daily 
to detect leaks7 (m-h I rwi+d b +,cy\ e c-f-ym c 

1 m 1 c  &d&-~m S & Y ~  1 0 o t  

i 

20 Were all fittmgs mtalled m accordance wth design specifications7 

21 Is a 3-mch PVC Vent fittmg placed m the center at the top of the pnmary tank and 
t does it consist o f  a 3-mch National Pipe Thread 

P V O  
bulkhead fittmg made of 

1 

23 Are tanks permanently housed m tents constructed of a polyester substrate coated 
wth polyvrnyl chIonde7 I$ 0 0 '  

24 Are spacers or equivalent installed between the pnmary and secondary tank7 Rf 0 0 



Yes No NIA 

25 Is the tank located at least one foot from the tent fabnc' x O 0 

(SHIPPNG tTT p 3) 

0 0 

! 

p" 
4 

L 



Project ASRPTankAssess Pro] No R31206OTaskl Sheet - -  1 o 1 
Subject Performance Data By E Graham Date 1/12/93 
Serial No C93-02899 Checked Bv Date 
Date Shipped 12/8/93 

[Test Pass/Fail SDecific Data Date Comdeted 
(Impact Test (< -20"R P -37'F 12/2/93 I 

~ 

Gel Test (> 65%) P 72 3% 1 1/26/93 

Wall Thickness Test F 

Cross-Linked Repairs P No repairs made 

[Hydrotest (30 min minimum) P 35 minutes 12/3/93 I 

Comments 
the tank was equal to 0 924 in and 0 972 respectively These values are below the ASTM 
calculated value of 0 999 not including the 20% tolerance Since the area involved is 

unknown but potentially greater than 1 sq ft (ASTM D 1998-91) the tank cannot be filled 

The data collected at 0 and 180 degrees at 1 ft from the bottom of 

_. to a height of 10 ft and hold materials having a specific gravity of 1 9 

Maximum Allowable Fill Height @? S G =I 9 
Maximum Allowable S G @ Fill Height=lOft 

7 f t *  
1 76 

i 

* If more data points were taken, the allowable fill height could be much closer to the 
original 10 ft value 1 
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.x 
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iE 
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fi 
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I 

I 

I 
I 
I 

I 

i 
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i 
I 
I 

I 

I 



WALL THICKNESS MEASUREMENTS 
PRIMARY 

1 1 0 0  0 80 c Sac/ 
3 0 78 0 62 -SY  

page 4 of 4 

I [ ? Y  t47a ( t71 
5- \ 0 7 0  I 3 a .  

m fxP ASTM ACTUALS 

5 0 5 6  0 45 .A22 I z ? Y  996 

FLOOR THICKNESS 

MEASURED FROM 0" ACROSS THE FLOOR TO 180" 

7 I 0 5 0  I 0 4 0  

9 0 5 0  I 0 4 0  

FEET FROM 

Ea€ DEsK;u MINIMUM ACTUALS 

2 0 50 0 3 8  (D [ I  

L &  7 rb - 70q ,373  
c b $ y  33 5- -7Y8 b 9 5  , 

4 0 50 0 3 8  3 70 
6 0 50 0 3 8  7 36 
8 0 50 0 3 8  .cr go 

1 0  0 50 0 3 8  Ba-9 
1 2  0 50 0 3 8  ,835- 

MHL 11/4/93 

Revised 11/22/93 

I 

P Q  aoX 80 8055 S ASd FRENCH CAMP CA 95231 PHONE S X m N  E X C " G i  (209) 982-4904 
c TELEFAX NQ (209) 982-0475 

r 
I 

t 



SHTPPING/DELIVERY/INSTALLATION OVERSIGHT FORM 

ASRP RCRA TANK ASSESSMENT 
ROCKY FLATS PLANT 

MTS 350370PA3 

Inspector R / lea / M YLII J?r RCRA No 75 do$ 
Date le / I +  / 9‘3 RFP Tank No - 

PnmqTankSena lNo  C93-0288 
Secondary Tank Send No (93- 02- 
Tent No 3 

1/719+ 
eLA 
if7 e4 

1 Were manufacturer’s mstructions for off-loadmg, and placement provided pnor to 
shpmen t’7 

2 Were manufacturer’s QC travelers supplied wth each polyethylene tank (Tank 
domahodtest  data for both the pnmary and secondary tanks)? 

Were all manufacturer-specified requirements for shpprng f0110~ed7 

* 

3 

a 
b 
c 

Was the pnmary tank nested mide  the secondary tank for slupment? 
Were the tanks covered to prevent debns contammation? 
Were tanks posihvely vented dunng transport7 
Were all fittrngs and flange faces protected from damage dunng transport? 
Were loose items protectively packed separately and not left rnside tanks where 
damage to tank may have resulted? 

ouver I f  +loa+ t d k  b/olCm - .ci;cer 2 & G h  
4 Were manufacturer’s instructions for off-loadrng fo~lowed? 

a 

117 / 9 9 
rcr+ lbb+ 

Was offloadrng completed wthout rmshap? 

5 Are the pnmary tanks permanently marked wth the f o l l o ~ g ?  

a manufacturer 
b 
c capacity 
d 
e senalnumber 
f Type1 
g confined space entry m a r h g  

date manufactured (month and year) 

maximum specific gravity of tank design 

6 Are the secondary tanks permanently marked wth the follourmg~ 

a manufacturer 
b 
c capacity 
d 
e senalnumber 
f Type1 

date manufactured (month and year) 

maximum specific gravity o f  tank design 

N O  

0 

0 

0 

0 
0 
0 
JY 
0 

0 

0 

NIA 

0 

0 

0 

0 
0 
0 
0 

0 

0 

0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

I 

o 
0 0 
0 0 
0 0 
0 0 
0 0 

(SHIPPING LST p I) 



Yes No N/A 

7 Are the outer surfaces o f  the secondary tank free of signs of damage (weld breaks, 

for damage’ 

9 Is one fill asscmbly prowded per p~nary  tank and located m the man-way9 

10 Is the fill assembly constructed o f  schedule 80 PVC and mtatled properly’ 

11 Are all edges, where openrngs are cut mto the tanks, tnmmed smooth’ 

12 Is the asphalt surface level’ 

a If no, was sand or padduog used to provide an even surface on the asphalt for 
tank placement’ 

13 Was the existmg asphalt surface permanently marked to mdicate the proposed 
locahon o f  all tanks’ 

14 Were manufacturer’s rnstructions for assembly and placement followed wthout 
mshap’ 

15 F o l l o w g  mtallation is the secondary tank free o f  weld breaks, punctures, cracks, 
corrosion and other structural damage’ 

16 Was a hydrostatic test conducted at the time of  mtallation by filluog the tank 
completely wth water and chec g fo leaks’ 

17 Are proper w a m g  signs affixed to the tank’ 
t~+vLCol  MU, +-IC c KQA+ d-im 

18 IS ancillary qmpment supported and protected agalnst physical damage and stress 

A C M k d  k F 9  ) 2 3  

due to settlement, vibration, expansion and contraction’ 

19 Is leak detection equipment lnstalled (near the bottom, between pnmary and 
secondary tanks) and operatrng properly’ 

a If no, will visual mspection of 
to detect leaks? (un-k, ) 1 &,\a+,, &QkC=(-@ic @a 

ondary contalnment be performed daily 

d e . s c - f . m  s9-m 
20 Were all fittags lnstalled m accordance wth design speci 

21 Is a 3-mch PVC Vent fittrngpiaced m the center at the top o f  the pnmary tank and 
does it consist of a 3-mch National Pipe Thread bulkhead fittmg made of 
P V O  

22 Is a vent system mstalled and operational’ 

23 Are tanks permanently housed m tents constructed of a polyester substrate coated 
w~th polyvmyl chloride' 

24 Are spacers or equivalent mtalled between the pnmary and secondary tank9 

I 

0 13 I 

13 0 

(SHIPPING 2.S p 2) 



25 Is the tank located at least one foot from the tent fabnc' 

26 D m  the space between the prymary and secondary tank allow for visual inspection 
or the d a h o n  of leak detechon equipment' 

a Is the sp"e adequate to Mplement waste removal strateg~es' 

27 Was a polyethylene mesh installed between the bottom surfaces of the pnmary and 
secondary tank to allow leak etecbon be een tanks' 

pmrd t- -fa ~ % r p p i g % , ~ -  w ~ o l ~  u ~ r @  
28 Is the kqud level float assembly marked to mdmte when the leveI is at the tangent 

YeS NO x o 

M 0 

sa 0 

0 

0 

(SflPPlNG ET p 3) 

NIA 

0 

0 

0 

0 

0 



ImDact Test f< -2O”n P -41 “F 12/3/93 

GelTest (> 65%) P 75 9% 12/2/93 

I Wall Thickness Test F I r 
E 

Cross-Linked Repairs P No repairs made 

Hydrotest (30 min minimum) P 35 minutes 12/7/93 

Comments 
the tank was equal to 0 893 inches This value is below the ASTM calculated 

The data collected at 270 degrees and 1 ft from the bottom of 

value of 0 999 not including the 20% tolerance Since the area involved is unknown 
but potentially greater than 1 sq ft (ASTM D 1998-91) the tank cannot be filled to a 
height of 10 ft and hold materials havinq a specific qraviw of 1 9 

Maximum Allowable Fill Height @ S G =I 9 7 f t *  
1 70 Maximum Allowable S G @ Fill Height=lOft 

* If more data points were taken, the allowable fill height could be much closer to the 
oriainal 10 f t  value 



-. 
I 

WALL THICKNESS MEASUREMENTS 
page 4 of 4 PRIMARY 

m R3p ASTM ACTUALS 

BOlTOM DESICN MINIMUM 0" 90" 180" 270" 

FLOOR THICKNESS 
MEASURED FROM 0" ACROSS THE FLOOR TO 180" 

FEET FROM 

KXE D m  
2 0 50  

MINIMUM ACTUALS 

0 3 8  -667 
4 0 50 0 3 8  - 7oY 
6 0 50  0 3 8  . Cl OY - .  
8 0 50 0 3 8  2 2 8  

1 0  0 50 0 3 8  7 3-7 
12 0 50  0 3 8  5-20 

I 

Revised 11/22/93 

00 eox 80 9055 s AS,-, . FRENCH CAMP CA 9~231 PHONE SICCOON EXCPANGE (200) 082 ~FCI 
TELEFAX NQ (299) 982 0455 I 



ASRP RCRA TAMK ASSESSMENT 
ROCKY FLATS PLANT 

MTS 350370PA3 

Inspector M, k Hern RCRANO 2s &p 
Date / 2 / / d  93 I l”i / 9  4 RFPTankNo D - 9  

Pnmary Tank Send No c y ~ - ~ ~ ? d  7 
Secondary Tank Send No C 73- 42 9 ?? 
Tent No 3 

1 Were manufacturer’s mtruchons for off-loadmg, and placement provided pnor to 
sh1pment7 

2 Were manufacturer’s QC travelers supplied wth each polyethylene tank (Tank 
mfonnatlodtest data for both the pnmary and secondary tanks)’ 

3 Were all manufacturer-specified requmments for shpprng followed7 

a 
b 
c 
d 
e 

Was the pnmary tank nested w i d e  the secondary tank for shpment7 
Were the tanks covered to prevent debns contarmnahon’ 
Were tanks positively vented dunng transport7 
Were all fittrngs and flange faces prohted from damage dunng transport’) 
Were loose items protechvely packed separately and not left mide  tanks where 
damage to tank may have resulted’) 

4 Were manufacturer’s mtructions for off-loadmg followed7 

a Was offloadrng completed wthout rmshap’) 

5 Are the pnmary tanks permanently marked wth the f0110~lmg3 

a manufacturer 
b 
c capacity 
d 
e senalnumber 
f Type1 
g confined space entry markmg 

date manufactured (month and year) 

maximum specific gravity of tank design 

6 Are the secondary tanks permanently marked wth the f 0 l l 0 ~ g 7  

a manufacturer 
b 
c capacity 
d 
e senalnumber 
f Type1 

date. manufactured (month and year) 

maxlmum specific gravity o f  tank design 

No 

0 

0 

0 

0 
0 
0 
0 

0 

0 

0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
o 
0 
0 
0 

(SHIPPI YG LST p 1) 

NIA 

0 

0 

0 

0 
0 
0 
0 

A 
0 

0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 



YeS No N/A 
i 

? 
7 Are the outer surfaces of the secondary tank free of signs of 

0 0 
I 

O N  
9 Is one fill assembly provided per pnmary tank and located L T ~  the man-way” Ff 0 

punctures, cracks, corrosion and other structural damage)’ 5 

8 If 5-7-4 the secondary tank was damaged, was the pnmary tank inspected for damage7 0 

10 Is the fill assembly constructed o f  schedule 80 PVC and installed properly’ 

11 Are all edges, where opemgs are cut mto the tanks, tnmmed smooth? 

12 Is the asphalt surface level? B 0 O F  

a If no, was sand or paddmg used to provide an even surface on the asphalt for 

tank placement? 0 “ q  
I 

13 Was the existmg asphalt surface permanently marked to rndicate the proposed I 
location o f  all tanks9 P 0 

14 Were manufacturer’s mstructions for assembly and placement followed wthout 
rmshap” 

15 Folloumg rnstallation IS the secondary tank free of weld breaks, punctures, cracks, 
corrosion and other stnictural damage’ 

16 Was a hydrostatic test conducted at the time o f  ustallation by filllng the tank 
completely wth water and 

p‘epkd 

ccnkdd . fpaa ,  
17 Are proper wammg signs affixed to the tank7 

18 Is ancillary equipment supported and protected a g w t  physical damage and stress 
j-mj~ ~ c c p / +  $5 d + m ~ l e J  o A  

due to settlement, vibration, expansion and contraction7 

19 Is leak detechon equipment mstalled (near the bottom, between pnmary and 
secondary tanks) and operatlng properly? 

a If no, will visual rnspection o f  secondary contament be performed daily 
to detect leaks3 (uA I e k + - ~ i - ~  loa CS 

20 Were all fittmgs rnstalled m 

0 

0 0 y’ 
E 

o D 

0 0 

0 O f  1: 

e 
0 0 ;  

21 Is a 3-mch PVC Vent fittmg placed m the center at the top o f  the pnmary tank and 
does it consist o f  a 3-mch National Pipe Thread (NPT) bulkhead fittmg made of 
PVC3 

/? 
0 f J F  ld ia 

22 Is a vent system rnstalled and operational? H 0 o i  
6 

0 0 P 
24 Are spacers or equivalent mtaIled between the pnmary and secondary tank7 R n P  

! 
$r 

23 Are tanks permanently housed m tents constructed of  a polyester substrate coated 
wth polyvmyl chlonde7 



25 Is the tank located at least one foot from the tent fabnc9 

26 Does the space between the pnmary and secondary tank allow for visual lnspectlon 
or the msbdlahon of leak detection equipment9 

a Is the space adequate to lmplement waste removal strategies? 

27 Was a polyethylene mesh rnstalled between the bottom surfaces of the primary and 

YeS No NIA 
i 

D 0 ‘ ‘  

Comments 

GHlPPXXG L.57 p 3) 
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Project ASRPTank Assess Proj No R31206OTaskl Sheet 1 o 1 
Subject Performance Data By E Graham Date 1/12/93 
Serial No C93-02967 Checked By Date 
Date Shipped l a 1  3/93 

ITest PasdFaiI SDecific Data Date Completed 
Impact Test (< -2OF) P -33T 12/9/93 

[Gel Test (> 65%) P 75 2% 12/8/93 I 
Wall Thickness Test F 

Cross-Linked Repairs P No repairs made 

Hvdrotest (30 min minimum) P 33 minutes 12/8/93 

Comments 
the tank was eaual to 0 944 inches This value is below the ASTM calculated 

The data collected at 180 degrees and 1 ft from the bottom of 

value of 0 999 not including the 20% tolerance Since the area involved is unknown 
but potentially greater than 1 sq ft (ASTM D 1998-91) the tank cannot be filled to a 
heiaht of 10 ft and hold materials havina a soecific aravitv of 1 9 

Maximum Allowable Fill Height @ S G =l 9 7f t*  
1 80 Maximum Allowable S G @ Fill Height=lOft 

* If more data points were taken, the allowable fill height could be much closer to the 
original 10 ft value 



i 
- POLY CAL PLASTICS A Division of Abell Cowration 1 

1 1 00 080 I OYq I 1 0 5 7  
3 0 7 8  0 62 I c i 3 C c  

7 0 5 0  0 4 0  aS88 I 
9 0 5 0  0 40 b3cI I 709 

I23( 
os I ObY rn 5 0 5 6  0 4 5  

WALL THICKNESS MEASUREMENTS 
PRIMARY 

94cr I / r>-q 
I (14 I I OF/ 

.e?/ I 866 
6 (  3 , 867  
3a ( I  74  3 

page 4 of 4 

FLOOR THICKNESS 
MEASURED FROM 0' ACROSS THE FLOOR TO 180' 

FEET FROM 

EZE m v  MINIMUM ACTUALS 

2 0 50  0 38 b R  f 
4 0 50 0 3 8  bYC(  
6 0 50  0 3 8  c rv2  

8 0 50  0 38 7 4 0  
1 0  0 50  0 38 7 I O  



SHIPPTNG/DELTVERY/INSTALLATION OVERSIGHT FORM 

ASRP RCRA TANK ASSESSMENT 
ROCKY FLATS PLANT 

MTS 350370PA3 

Secondary Tank Send No c 93 e03Q&? 
Tent No 

1 Were manufacturer’s lnstructions for off-loadmg, and placement provided pnor to 
stupment? 

2 Were manufacturer’s QC travelers supplied wth  each polyethylene tank (Tank 
mformatlodtest data for both the pnmary and secondary tanks)? 

3 Were all manufacturer-specified requirements for stuppmg followed7 

a 
b 
C 

d 
e 

Was the pnmary tank nested w i d e  the secondary tank for shrpment3 
Were the tanks covered to prevent debns contarmnation~ 
Were tanks positively vented dunng transport7 
Were all fittlngs and flange faces protected from damage dunng transport7 
Were loose items protectively packed separately and not left mside tanks where 
damage to tank may have resulted7 

4 Were manufacturer’s lnstructions for off-loadmg followed7 

a Was offloadmg completed wthout rmshap? 

5 Are the pnmary tanks permanently marked wth the followmg7 

a manufacturer 
b date manufactured (month and year) 

c d capacity maxlmum specific dT++-9p3L gravity of tank design 

e sendnumber 
f TypeI 
g confined space entry marlung 

6 Are the secondary tanks permanently marked wth the f 0 l l 0 ~ ~ . ~ g 7  

a manufacturer 
b 
c CaPaClty 

d 
e sendnumber 
f TypeI 

date manufactured (month and year) 

maxmum specific gravity o f  tank design 

No 

0 

0 

0 

0 
0 
0 
0 

0 

0 

0 

0 

3 0 
0 

i 

0 
0 
0 
0 
0 
0 

GHlPPlNG LST p I) 

NIA 

0 

0 

0 

0 
0 
0 
0 

pd 
0 

0 

0 
0 
cl 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 



7 Are the outer surfaces of  the secondary tank free of  signs o f  
punctures, cracks, corrosion and other structural damage)? 

If the secondary tank was damaged, was the pnmary tank rrvpected for damage? 
s?7- 8 

9 Is one fill assembly provided per pnmary tank and located m the man-way? 

10 Is the fill assembly constructed of schedule 80 PVC and mtalled properly? 

11 Are all edges, where opemgs are cut mto the tanks, tnmmcd smooth? 

12 Is the asphalt surface level? 

a If no, was sand or paddmg used to provide an even surface on the asphalt for 
tank placement? 

13 Was the exlstmg asphalt surface permanently marked to mdicatc the proposed 
locahon of all tanks7 

14 Were manufacturer’s mstructions for assembly and placement followed wthout 
mlshap7 

15 Followmg rnstallation is the secondary tank free of weld breaks, punctures, cracks, 
corrosion and other structural damage? 

16 Was a hydrostatic test conducted at the time of mstallation by fillmg the tad. 

due to settlement, vibration, expansion and contraction? 

19 Is leak detection equipment mstalled (near the bottom, between pnmary and 
secondary tanks) and operatmg properly? 

a If no, w I l  visual mspection o f  secondary containment be performed daily 
to detect leaks3 LY+, I tw l - ~ ~ l a  t-m ekcf/a?l c 

/ P O L  de +Y c +of- 4 
20 Were all fittmgs mtalled m accordance wth design specifications7 

21 IS a 3-mch P V C  Vent fittmg placed m the center at the top o f  the pnmary tank and 
does it consist o f  a 3-mch National Pipe Thread 0 bulkhead fittlng made of 
PVC? 

22 Is a vent system mstalled and operational? 

23 Are tanks permanently housed m tents constructed of a polyester substrate coated 
wth polyvmyl chlonde? 

24 Are spacers or equivalent mtalled between the pnmary and secondary tank? 

NIA 

0 

Jkf 
0 

0 

0 

0 

R 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

(SHIPPING LYT p 2) 



1 c 

25 Is the tank located at least one foot from the tent fabnc" 

26 Does the space between the primary and secondary tank allow for visual inspection 
or the mstallation of leak detecbon equipment7 

a Is the space adequate to mplement waste removal strateg1es7 

27 Was a polyethylene mesh mtalled between the bottom surfaces of the pnmary and 
detechon between tanks7 

Comments 

YeS No N/A 

0 D 

0 0 

0 

0 0 

0 0 I 

(SHIPPIYG UT p 3) 



Project ASRP Tank Assess Pro] No R31206 0 Task 1 
Subject Performance Data By E Graham 
Serial No C93-02939 Checked By 
Date Shipped la1 3/93 

Test Pass/Fail Specific Data 

GelTest (> 65%) P 71 5% 

Wall Thickness Test F 

Cross-Linked Repairs P No repairs made 

Hydrotest (30 min minimum) P 35 minutes 

Comments The data collected at 0 dearees and 1 ft from the bc 
the tank was equal to 0 998 inches This value IS below the ASTM Ci 

value of 0 999 not including the 20% tolerance Since the area involl 
but Dotentiallv areater than I sa ft (ASTM D 1998-91) the tank cann 
heiqht of 10 ft and hold materials havina a specific qravity of 1 9 

Maximum Allowable Fill Height @ S G =1 9 7 f t *  
1 898 Maximum Allowable S G @ Fill Height=lOft 

* If more data points were taken, the allowable fill height could be n 
oriainal 10 tt value 

Sheet 1 o 1 - -  
Date 1/12/93 
Date f 

I 

12/3/93 

F 

12/9/93 1 

om of 
xlated 
!d is unknown 
t be filled to a 

ich closer to the 



page 4 of 4 

E%% Fa ASTM ACTUALS 

BOlTOM DEsL3 MINIMUM 0' 90' 

1 1 0 0  0 8 0  I OC'U 
3 0 78 0 62 ,Y 32 . Q 7  
5 0 56 0 45 bq I I 0 8 7  
7 0 50 0 4 0  7 5 s  b2Q 

L 9 0 50 0 4 0  , z7a ,?K? 

PRIMARY 

180' 270" 

49 4 1\81 
( 2 w  $47q 

7 8 3  
I 787 7 7 c r  

c 

I 4bY $?2 v 

6 0 50  0 3 8  

8 0 50  0 38 

10  0 50  - 0 38 
12 0 50 o 38 

FLOOR THICKNESS 
MEASUfiED FROM 0' ACROSS THE FC 

404 

Y h-67.- 
.. b-m 

- 701 

MINIMU ACTUALS 

7c 7 

I L I M  1114 93 

I lr.trrd 11122/93 



SHIPPTNG/DELWERY/MSTALLATION OVERSIGH$ FORM 

Secondary Tank Sen 
Tent No 3 

ASRP RCRA TANK ASSESSMENT 1 
ROCKY FLATS PLANT 

MTS 350370PA3 

1 Were manufacturer's mtructions for off-loadmg, and placement provided pnor I 
shpment' 

2 Were manufacturer's QC travelers supplied with each polyethylene tank (Tm 
mformationltest data for both the pnmary and secondary tanks)' 

3 Were all manufacturer-specified requirements for shlppmg followed7 

a 
b 
c 
d 
e 

Was the p ~ n a r y  tank nested m i d e  the secondary tank for shpment' 
W e n  the tanks covered to prevent debns contammation7 
Were tanks positively vented d u m g  transport' 
Were all fittmgs and flange faces protected from damage during tranrport' 
Were loose items protethvely packed separately and not left w i d e  tanks whe 
damage to tank may have resulted? 

4 Were manufacturer's mtructions for off-loadmg followed7 

a Was offloadmg completed wthout mshap? 

5 Are the pnmary tanls permanently marked wth the followmg? 

a manufacturer 
b 
c capacity 
d 
e senalnumter 
f Type1 
g confined space entry markmg 

date manufactured (month and year) 

maximum specific gravity of t d .  design 

6 Are the secondary tanks permanently marked wth the f0110~1.ng7 J 

a manufacturer 
b 
c capacity 
d 
e senalnumber 
f Type1 

date manufactured (month and year) 

maXLmurn specific gravity of tank design 

Yes 

@' 

5. 
0 
U 
h 
El 

n 
E l  

El 
B 
a. 

a 

N O  

0 

0 

0 

0 
0 
0 
0 

0 

0 

0 

0 

0 
0 
0 
0 

P 

/ 0, 

NIA 

0 

0 

0 

cl 
0 
0 
0 

0 

0 

0 

0 
0 
0 
0 
0 
0 
0 

0 0 
0 G 
0 0 
0 0 
0 cl 
0 0 

PHIPPIVG LST p I) 
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7 Are the outer surfaces o f  the secondary tank free of ngns of damage (weld br 
punntures, cracks, corrosion and other structunl damage)? 

If the L n d a r y  tank was dam;;ged, was the pnmary tank -ted for damage? 
r J l  rJ.~,r?,<c.4< 5 & 2 2 2  J 

8 

9 Is one fill assembly provided per primary tank and located rn the man-way? 

10 Is the fill assembly constructed of schedule 80 PVC and installed properly? 

11 Are all edges, when openmgs are cut rnto the tanks, tnmmed smooth? 

12 Is the asphalt surface level’ 

a If no, was sand or paddlng used to provide an even surface on the asphalt ~ 

tank placement? 

13 Was the exlstrng asphalt surface permanently marked to mdicate the propo! 
locabon of all tanks7 

14 Were manufacturer’s rnstructions for assembly and placement followed wthc 
mshap7 

15 F o l l o w g  lnstallahon is the secondary tank free of weld b&, punctures, crac 
corrosion and other structural damage? 

16 Was a hydrostatic test conducted at the hme of  lnstallation by f i l b g  the t; 
completely wth water and checkmg for leaks? 

17 Are proper w a m g  signs affixed to the tank? 

18 Is ancillary equipment supported and profkted agamt physical damage and str 

A L R p k d  1/7/94 

M’FP m~ -# 5 C d d q a a  ~+.ys,g 
due to settlement, vibration, expansion anu contraction7 

19 Is leak detecbon equipment mstalled (near the bottom, between pnmary s 
secondary tanks) and operatlng properly’ 

a If no, wll visual rnspection of secondary contaarnment be performed dally 
to detect leals’ / V A ~  1 l 4 5 h 2 l l d k . e  Of QkC-f-fO ?C 

I Pa &f-@-Cfc/r 1 
20 Were all fittmgs mstalled 1 ~ .  accordance wth design specifications3 

21  Is a 3-mch PVC Vent fittmg placed m the center at the top of the pnmary tank i 
does it consist of a 3-mch National Pipe Thread 0 bulkhead fittmg made 
PVC, 

22 Is a vent system mtalled and operational’ 

23 Are tanks permanently housed m tents constructed o f  a polyester substrate coa 
~ t h  polprnyl  chloride? 

24 Are spacers or equivalent mtalled between the pnmary and secondary tank? 

No 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ia 

0 

B 

o 
0 

0 

0 

0 

0 

NIA 

0 

,a 
0 

0 

0 

0 

@ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



25 Is the tank located at least one foot from the tent fabnc" 

26 Does the space between the pnmary and secondary tank allow for visual rnspec 
or the ustallahon of leak detection qtupment' 

a Is the space adequate to unplement waste removal strategies' 

27 Was a polyethylene mesh mtalled between the bottom surfaces of the pnmary 
SecOn tank to allow leak de hon between tanks? 

d ; a - s h p p ~ y  b) c& LII s ~ l 5  W& 
28 Is the hquid level float assembly marked to md~cate when the level 1s at the tan; 

Pa/. ds./cp SPQC, (4 disdajly de/.:+9 
h e 7  

Comments 

Yes No NIA 

w O 0 

0 D 

% 0 0 

LViIPPlNGUT p 3) 
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Project ASRPTank Assess Pro] No R31206OTaskl 
Subject Performance Data By E Graham 
Serial No C93-03333 Checked By 
Date Shimed 1 a20193 

. 

Sheet - -  1 o 1 
Date 1/12/93 
Date 

Test Pass/Fail Specific Data 
ImDact Test (c -2OR P -34°F 
I 

. .  1 .  I 
3ate Completec 
12/15/93 

?/20/93 Gel Test (> 65%) P 73  5% 

211 5/93 

Wall Thickness Test P 

Cross-Linked Repairs P No repairs made 

Hydrotest (30 min minimum) P 35 minutes 

Comments 

r 

F 

c 



. .+) - 1 .  

FLOOR THICKNESS 
MEASURED FROM 0" ACROSS THE FLOOR TO ' 

SS MEASURqMENTS 
page 4 of 4 PRIMARY 

m F w  ASTM ACTUALS 

BOlTOM DESIW MINIMUM 0" 90" 1 180" 270" 

MINIMUM 

0 38  

A 
< 

~ ~~ 

i 
- ,  4 0 5 0  o 3 8  

6 0 50  0 38 - c 

8 0 50 0 38 II 

- 
- 

1 0  0 50 0 38  c 
~ 

< 12 0 5 0  0 3 8  - .  

0" 

MHL 11/4/93 

W S Q d  12/7/93 



APPENDJX D 

VERIFICATION OF COMPLETION OF HYDROSTATIC TESTING 
FOLLOWING INSTALLATION 



x 
0 
F: 
3 
5 
0 
V 
L 
0 

> 

2 
7a c 
0 
v) 

I 

, 

t 

t 



\,,,/ 

I- 
I- 
W 

Y 

0 
I- 0 

xou JV 0 E 



W 

W 

0 

N 
w 

0 

+ 
P U I  

o 

W 

oli JV 0 os I 

0 

v)" 

W 

d- 
za 

0 VI" 
cc 

L 

u 

I, zl- 

--- - 

I 

W " 


